GABA-mediated corticofugal inhibition of taste-responsive neurons in the nucleus of the solitary tract.
The nucleus of the solitary tract (NST) receives descending connections from several forebrain targets of the gustatory system, including the insular cortex. Many taste-responsive cells in the NST are inhibited by gamma-aminobutyric acid (GABA). In the present study, we investigated the effects of cortical stimulation on the activity of gustatory neurons in the NST. Multibarrel glass micropipettes were used to record the activity of NST neurons extracellularly and to apply the GABA(A) antagonist bicuculline methiodide (BICM) into the vicinity of the cell. Taste stimuli were 0.032 M sucrose (S), 0.032 M NaCl (N), 0.00032 M citric acid (H), and 0.032 M quinine hydrochloride (Q), presented to the anterior tongue. Each of 50 NST cells was classified as S-, N-, H-, or Q-best on the basis of its response to chemical stimulation of the tongue. The ipsilateral insular cortex was stimulated both electrically (0.5 mA, 100 Hz, 0.2 ms) and chemically (10 mM DL-homocysteic acid, DLH), while the spontaneous activity of each NST cell was recorded. The baseline activity of 34% of the cells (n=17) was modulated by cortical stimulation: eight cells were inhibited and nine were excited. BICM microinjected into the NST blocked the cortical-induced inhibition but had no effect on the excitatory response. Although the excitatory effects were distributed across S-, N-, and H-best neurons, the inhibitory effects of cortical stimulation were significantly more common in N-best cells. These data suggest that corticofugal input to the NST may differentially inhibit gustatory afferent activity through GABAergic mechanisms.